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Axial and basal plane coefficients of thermal expan-
sion tai have been estimated for Kevlar 49 fibres using
high temperature X-ray diffraction data. The mono-
dinic unit cell exhibits an anisotropy behaviour.Whereas the axial dimension contracts with heating,
the basal plane expands. The unit cell, however, regis-
ters an overall increase in volume.

the (004)
i by least
The basal
e.d from the
axial length
R considera-
use of three
may appear
sufficient to
known, the
-fraction pat-
s from single
ich are suffi-
use in further
:aunt of these
s polymers is
patterns from
nature pattern,
crystal struc-
Fi gure 2 pre-
L ional profiles,
the 2z4 values,
ted from these
on the ef1
have r nd
structural
thetmally
1 5O°C ar
Fieure 5
aa/cont
struL,ural
detailed e
Figureeiume v
le gth, tr
me Suc
hoes by
nntracts
,e m n Fibtmer=
f KevIat
'hen beer
It eieva eIch a di
I Iftcttona'd macrr
mire iibr
!at'ng• f-A the f
, Inure aI
Yang, r
bonds even
,ntly, the b
fairly unin_
The present
aviour.
t sion coeffi-
s. The value
al, matches
temperature
,se observa.
' ell as in the
ement exists
and macro
with respect
id A o respec-
Feature is the
Jp to 150°C,
d which tern.
sisters a con-
teen included
observed at
ti nt of inflex-
The dip only
i ng, however,
5 thus dem-
the unit cell
ating process,
- estingly, this
:tion and the
t ot clear what
tiler studies
A
0
250
a
0
3. Kohayashi, M, and Keller, K.. Polymer, 1 970, 11, 11 1 4-117-4. Kelly, B. T., in Phvsic.s of' Graphites, Applied Science Publishers,
London, 1981, p. 197.5. Clements, L. L., in Handbook of Composites (ed. Peters, S- T.),
Chapman & Hall, London, 1998, pp. 206, 238.
6. Baughtnan, R. 11. and Gaivao, D. S., Nature, 1 993, 365, 735-737.7. Sigmund. O- and Torquato, S., Appl. Phys. Lett., 1 996, 69, 3203-
3205.
8. Silting, W., Changlin, L. and Chou, M. Y., Phy.s. Rev. B., 1 994,
50,14587-14590.9. Hausch, G., Bachcr, R. and Hartman, J. Phys. B., 1989, 161. 22-24.
1 0. Rutter, K., Endriss, A.. lhringer, J., Doyle, S. and Kahs, W., Acta
Cr vstallogr. B., 1994, 50, 644-648.
11. Haruna, K., Maeta, H., Ohashi, K. and Koike, T., Jpn. J. App.Phys. 1, 1992, 31, 2527-2529.
1 2. Wang. G., Acta Phvs. Sin., 1989, 38, 1005-1011.
1 3. Meredith, R.. Text. Progr., 1 975, 7, No. 4.
1 4. Northolt, M. G., Eur. Pulvm. J., 1 974, 10, 799-804.
1 5. Tashiro, K., Kobayashi, M. and Tadokoro. H., Macromolecules,
1 977, 10, 413-420.
1 6. Kevlar 49 Data Manual, E.1. DuPont de Nemours & Co.1 7. Strife, J. R. and Prewo, K. M., J. Compos. Matter, 1979, 13, 264-
277.
1 8. Rojstaczer, S., Cohn, D, and Macrom G., J. Mater. Sci. Lett.,1 984, 3, 1028; 1985, 4, 1233-1236-
19. Hindeleh, A. M. and Abdo, sh. M., Polymer, 1989. 30, 218-224.
20. lyer, R. V. and Vi,jayan, K., (to be published).
21. Yamamoto, T. and Hara, T., Polymer, 1 982, 23, 521-528.
ACKNOWLEDGEMENTS. We thank Dr A. K. Singh for the usefuldiscussions and suggestions. A. J. thanks Naltech Pvt Ltd for providinga contract employment.
Received 18 November 1999; accepted 7 December 1999
335
